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under our system. The experiment is certainly hampered by fixing definite days 
for algebra and others for geometry, and by giving credit for one without the 
other. The work should be treated and credited as a unit — a year's work in 
mathematics. 

Professor Myers, of the School of Education of the University of Chicago: 
We should perceive clearly that improvement is possible and strive to make it. 
However much algebra and geometry may be mixed up, we must realize that the 
effect on the students' mind should be unified. Trigonometry is pre-eminently 
a high-school subject. Personally, I introduce some surveying and mechanics 
in algebra. It is to be deplored that there is no literature on the subject, and 
that consequently each teacher is left to thresh out his material as best he may. 
One of the pressing needs of the day is the preparation of suitable texts. 

Mr. Moore: However various our expressions, we surely are united 
in purpose. Let us then agree: (1) To press for consideration the merits of the 
concurrent teaching of algebra and geometry, as one subject, mathematics; (2) 
even with the curriculum as at present, to introduce into first-year algebra many 
problems having origin in observational geometry, and into geometry many prob- 
lems requiring algebra in their solution or of algebraic origin (e. g., construction 
to scale of numerical expressions); (3) to report results in next year's conference. 



WHAT AMOUNT OF MECHANICS IS IT DESIRABLE TO 
INTRODUCE INTO A FIRST- YEAR COURSE IN PHYS- 
ICS, AND IN WHAT POSITION SHOULD IT COME P 1 



W. B. TOWER 
Englewood High School 



The order in which he presents the various parts of his subject 
is a matter given careful attention by the thoughtful, teacher of physics. 
The varied arrangement of our textbooks shows that this question 
of best order of topics has been attacked from many standpoints, 
and that the true solution will not be reached by examining one set 
of data. 

The question before us takes up one phase of the larger question 
just indicated. In its consideration questions similar to the following 
present themselves: Is there danger of giving too much time to 
mechanics at the expense of more important topics ? Is mechanics, 
on the other hand, of such fundamental importance that there is no 

1 Read at the conference of the Department of Physics. 
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danger of overemphasizing it? What should be its position in the 
course ? Is there danger of discouraging students by the introduc- 
tion too early in the course of those abstract and mathematical 
notions which are the inevitable accompaniment of mechanics ? 

Considering the order of subjects in physics, my own conviction is 
that mechanics should come first; being introduced, however, by 
study and discussion of the properties of matter. Hence, when 
mechanics proper is taken up, the pupils have some acquaintance 
with the laboratory, the teacher, and his mode of presenting the 
subject. Mechanics should come first because it contains the funda- 
mental principles and ideas of the science, such as the laws of motion, 
of gravitation, and fluid pressure, and the ideas of force and reaction, 
and of the conservation and transformation of energy, etc. These 
principles and ideas of mechanics assist — nay, they are essential to — 
an accurate knowledge of the other subjects of physics. 

Were this the only reason for placing mechanics first, it would be 
sufficient; but there are other reasons. Physics requires in its 
study the development of the habit of constantly applying the truths 
studied to concrete examples and illustrations, and the testing of 
hypothesis by experiment. For the development of this habit of 
study mechanics is better adapted than any other subject of physics, 
by reason of its wide range of topics within the every-day experience 
and observation of its students. 

Were all of my pupils intending to enter an engineering school, 
I might say that there is no danger of overemphasizing mechanics. 
As it is, considering our mixed classes of boys and girls, with some 
preparing for scientific, literary, or technical courses in college and 
university, with others going to normal schools, and with still others 
whose school life ends with the high school — considering all of these, 
notwithstanding the importance of the subject, I know that mechanics 
may be overemphasized, sufficiently so, at least, to give pupils but 
an imperfect idea of some of the other important divisions of physics. 

Further, we may dwell too long upon mechanics, in the first sur- 
vey of the subject, for the best mental development of the pupil. 
We must first plant seed-thoughts and cultivate the budding ideas 
before we may have the fruitage of knowledge and power. So with 
the fundamental ideas of physics. Our notions of matter and energy 



EIGHTEENTH EDUCATIONAL CONFERENCE 71 

and their interrelations, gained first in mechanics, need to be added 
to and modified by a study of the phenomena of heat, sound, light, 
and electricity. Therefore, while the fundamental concepts of physics 
can, doubtless, not be overemphasized, the subject of mechanics 
may easily be. Instead of spending too much time upon it at one 
time, it would be better to review it after studying the other subjects. 

Now concerning the danger of discouraging students by the intro- 
duction too early in the course of those abstract and mathematical 
notions which are the inevitable accompaniment of mechanics. 
This danger exists and must be met ; perhaps best by using concrete 
illustrations to assist the mind as much as possible. My experience 
has been that pupils have a certain amount of trouble with these 
things, whether they take mechanics in the first or the second half 
of their year in physics. The pupil will always find difficulty, for 
example, in distinguishing force from energy. It is not to be expected 
that a distinction which scientific men required two centuries to estab- 
lish will be easily comprehended by the pupil. 

We make a mistake, it seems to me, if we attempt to make pupils 
grasp too rapidly the ideas and distinctions which we have acquired 
as result of growth. Ideas presented clearly, not exhaustively, and 
then referred to frequently afterward with specific applications, grow 
naturally. This natural development of knowledge is a source of 
inspiration to the student, not of discouragement. On the other hand, 
pupils are often discouraged by our presenting ideas too rapidly for 
them to assimilate. The great problem is to determine the proper 
mean between too much and too little. 

Leaving this discussion, and turning to the topics presented in 
mechanics, I will give, at the request of the chairman, an outline of 
the course in mechanics given at the Englewood High School. 

The general plan of the work is to have two double laboratory 
periods each week and two single periods for recitation, quiz or lecture. 
Whenever found desirable, a laboratory period is also used for quiz 
or discussion of experiments. Including the time spent upon the 
properties of matter, the work in mechanics occupies sixteen weeks — 
two-fifths of the year. The laboratory work in this course parallels 
the work in the textbook; whenever possible, running a little in 
advance of the recitation in order to give the pupils concrete concepts 
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to use in the study of the topics taken up in the text. Some twenty 
experiments are performed in the laboratory, including four exer- 
cises in measuring length, mass, and volume; three, in properties 
of matter; and thirteen, in mechanics, the subjects of the experi- 
ments in mechanics being: center of gravity, falling bodies, pendu- 
lums, composition of forces, levers, pulleys, inclined plane, Archi- 
medes' principle, specific gravity of heavy and light solids, the barom- 
eter, siphon, and Boyle's law. The recitations follow substantially 
the order of topics as found in the text, Carhart and Chute's High 
School Physics. 

The course in mechanics includes the following subjects : proper- 
ties of solids, liquids, and gases ; force, units, elements, and measure- 
ment; motion, uniform and accelerated, including Newton's laws 
and falling bodies; gravitation and gravity; centrifugal force; pendu- 
lums; work, energy, power, units, and measurement; machines, 
mechanical advantage, efficiency, and friction; liquid pressure, 
surface tension; Archimedes' principle, specific gravity; pressure and 
weight of air; Boyle's law. The study of each of these topics is 
accompanied by illustrations and practical applications. 

While the principal emphasis is placed upon the clear under- 
standing of the topics studied and the practical applications, there is 
also continued throughout the course the use of formulae and graphic 
representation, in order to gain the ability to use accurately and 
readily these two methods in the solution of physical problems and 
the representation of physical principles. 

The course should give the pupil some idea of what is meant by 
physical law and the use of formulae in expressing the relations 
stated in physical laws. 

This amount of mechanics, it seems to me, is desirable to introduce 
into a first-year course in the subject of physics, provided that the 
classes are similar in maturity and ability to those found in the 
Englewood High School. 



